Photobiological and ultrastructural studies of nanoparticles of poly(lactic-co-glycolic acid)-containing bacteriochlorophyll-a as a photosensitizer useful for PDT treatment.
The interaction of polymeric nanoparticles formulated from the biodegradable polymer poly(DL-lactide-co-glycolide) loaded with bacteriochlorophyll-a was studied in homogeneous solution and in vitro in the presence of a macrophage cell line (P388-D1-ATCC). Photodynamic therapy (PDT) activity after different laser doses also was investigated. Scanning electron microscopy analysis of cell phagocyte nanoparticles showed that after 30 min of incubation most of the nanoparticles are in a clear adhesion process to the cell surface. The majority of nanoparticles became phagocytic after 2 hr of incubation time. After laser irradiation of the dye-containing system a total photodamage by nanoparticle phagocyte cells was observed and the cell survival was quantified by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide test. Our results indicate that polymeric nanoparticles work as an efficient drug delivery system for PDT drugs. This approach can be widely used for many other hydrophobic photosensitizers with higher aggregation tendency in neoplastic cell treatment.